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Novel coronavirus (COVID-19) was discovered in Wuhan, China in December 2019, and has affected millions of
lives worldwide. On 29th April 2020, Malaysia reported more than 5,000 COVID-19 cases; the second highest in the
Southeast Asian region after Singapore. Recently, a forecasting model was developed to measure and predict
COVID-19 cases in Malaysia on daily basis for the next 10 days using previously-confirmed cases. A Recurrent
Forecasting-Singular Spectrum Analysis (RF-SSA) is proposed by establishing L and ET parameters via several tests.
The advantage of using this forecasting model is it would discriminate noise in a time series trend and produce
significant forecasting results. The RF-SSA model assessment was based on the official COVID-19 data released by
the World Health Organization (WHO) to predict daily confirmed cases between 30th April and 31st May, 2020.
These results revealed that parameter L = 5 (T/20) for the RF-SSA model was indeed suitable for short-time series
outbreak data, while the appropriate number of eigentriples was integral as it influenced the forecasting results.
Evidently, the RF-SSA had over-forecasted the cases by 0.36%. This signifies the competence of RF-SSA in
predicting the impending number of COVID-19 cases. Nonetheless, an enhanced RF-SSA algorithm should be
developed for higher effectivity of capturing any extreme data changes. © Copyright © 2021 Shaharudin, Ismail,
Hassan, Tan and Sulaiman.
Author keywords
COVID-19; eigentriples; forecasting; recurrent forecasting; singular spectrum analysis; trend; window length
Topic name




Social Media and Citations
beyond Scopus.
Metrics 
Cited by 0 documents
Inform me when this document
is cited in Scopus:
Related documents
,  ,
(2020) International Journal of










Find more related documents in
Scopus based on:
❓  ▻View all metrics

Set citation alert ▻
Predictive modelling of COVID-
19 cases in Malaysia based on
recurrent forecasting-singular
spectrum analysis approach
 Shaharudin, S.M. Ismail, S.
Tan, M.L.
Prediction of epidemic trends in
covid-19 with mann-kendall and
recurrent forecasting-singular
spectrum analysis
 Shaharudin, S.M. Ismail, S.
Samsudin, M.S.





 Fuad, M.F.M. Shaharudin, S.M.
Ismail, S.
View all related documents based
on references
 ▻Authors  ▻Keywords
 
 Search Sources Lists  ↗SciVal
Create account Sign in
Funding text
Funding. The authors would like to thank the Ministry of Higher Education Malaysia (MOHE) for supporting this
research under Fundamental Research Grant Scheme Vot No. 2019-0132-103-02 (FRGS/1/2019/STG06/UPSI/02/4)
and partially sponsored by Vot No. FRGS/1/2018/STG06/UTHM/03/3.
p
99.985





See opportunities by MOHE
References (45)
Chen, Y., Liu, Q., Guo, D. 
 (Open Access)
 
(2020) Journal of Medical Virology, 92 (10), p. 2249.  . 
 
doi: 10.1002/jmv.26234 




(2013) Nature, 503 (7477), pp. 535-538.  . 
doi: 10.1038/nature12711 
Available online at:, (accessed April 3, 2020 
 
 
Lauer, S.A., Grantz, K.H., Bi, Q., Jones, F.K., Zheng, Q., Meredith,
H.R., Azman, A.S., (...), Lessler, J. 
 (Open Access)
 
(2020) Annals of Internal Medicine, 172 (9), pp. 577-582.  . 
 
doi: 10.7326/M20-0504 
Zhao, S., Musa, S.S., Lin, Q., Ran, J., Yang, G., Wang, W. 
Estimating the Unreported Number of Novel Coronavirus (2019-nCoV) Cases
in China in the First Half of January 2020: a data-driven modelling analysis of
the early outbreak 
(2020) J Clin Med, 9, p. 388.  . 
32024089 
 
 ▻View in search results format
 
    
All
Export  Print  E-mail  Save to PDF Create bibliography
1
Corrigendum to: Emerging coronaviruses: Genome structure,
replication, and pathogenesis (Journal of Medical Virology,






Isolation and characterization of a bat SARS-like coronavirus






The incubation period of coronavirus disease 2019 (CoVID-19)







Funding sponsor Funding number Acronym




(2020) Journal of Thoracic Disease, 12 (3), pp. 165-174.  . 
 
doi: 10.21037/jtd.2020.02.64 
Tang, B., Wang, X., Li, Q., Bragazzi, N.L., Tang, S., Xiao, Y. 
estimation of the transmission risk of the 2019-nCoV and its implication for
public health interventions 




Novel coronavirus outbreak in Wuhan, China, 2020: intense surveillance is
vital for preventing sustained transmission in new locations 




(2020) Malaysian COVID-19 Outbreak Data Analysis and Prediction. 
. 
Institute for Mathematical Research Available online at 
 
 
Gebretensae, Y.A., Asmelash, D. 
(Open Access)
 
(2021) International Journal of General Medicine, 14, pp. 1485-1498. 
 
doi: 10.2147/IJGM.S306250 
Lee, D.H., Kim, Y.S., Koh, Y.Y., Song, K.Y., Chang, I.H. 
 (Open Access)
 









Modified SEIR and AI prediction of the epidemics trend of













Trend analysis and forecasting the spread of COVID-19










Forecasting incidences of COVID-19 using Box-Jenkins
method for the period July 12-Septembert 11, 2020: A study












da Silva, R.G., Ribeiro, M.H.D.M., Mariani, V.C., Coelho, L.D.S. 
 (Open Access)
 
(2020) Chaos, Solitons and Fractals, 139, art. no. 110027.  . 
 
doi: 10.1016/j.chaos.2020.110027 
Rauf, H.T., Lali, M.I.U., Khan, M.A., Kadry, S., Alolaiyan, H., Razaq, A., Irfan, R. 
 (Open Access)
 
(2021) Personal and Ubiquitous Computing.  . 
 
doi: 10.1007/s00779-020-01494-0 








Ribeiro, M.H.D.M., da Silva, R.G., Mariani, V.C., Coelho, L.D.S. 
 (Open Access)
 
















Forecasting Brazilian and American COVID-19 cases based on







Time series forecasting of COVID-19 transmission in Asia





Prediction of COVID-19 - Pneumonia based on Selected Deep







Short-term forecasting COVID-19 cumulative confirmed












Golyandina, N., Zhigljavsky, A. 
Basic SSA 
(2013) Singular Spectrum Analysis for Time Series, pp. 11-70. 
. 
Berlin; Heidelberg, Springer, In 
 
Shaharudin, S.M., Ahmad, N., Zainuddin, N.H. 
 
(2019) Indonesian Journal of Electrical Engineering and Computer
Science, 15 (1), pp. 283-293.  . 
 
doi: 10.11591/ijeecs.v15.i1.pp283-293 
Shaharudin, S.M., Ahmad, N., Yusof, F. 
 




Fuad, M.F.M., Shaharudin, S.M., Ismail, S., Samsudin, N.A.M., Zulfikri, M.F. 
 (Open Access)
 
(2021) International Journal of Advanced Technology and Engineering
Exploration, 8 (74), pp. 178-189.  . 
 
doi: 10.19101/IJATEE.2020.S1762138 




(2014) Time Series Decomposition using Singular Spectrum Analysis. 
. 
East Tennessee State University, Master 
 
Biabanaki, M., Eslamian, S.S., Koupai, J.A., Cañón, J., Boni, G., Gheysari, M. 
(Open Access)
 







Modified singular spectrum analysis in identifying rainfall





Effect of window length with singular spectrum analysis in





Comparison of singular spectrum analysis forecasting












A principal components/singular spectrum analysis approach




Rodriguez-Aragon, L.J., Zhiglkavsky, A. 
Singular spectrum analysis for image processiong 
(2010) Stat Interface, 3, pp. 419-426.  . 
 
Chau, K.W., Wu, C.L. 
 (Open Access)
 
(2010) Journal of Hydroinformatics, 12 (4), pp. 458-473.  . 
 
doi: 10.2166/hydro.2010.032 
Alexandrov, T., Golyandina, N., Spirov, A. 
Singular spectrum analysis of gene expression profiles of early drosophila
embryo: exponential-in-distance patterns 
(2008) Res Lett Signal Proc, 2008, p. 825758.  . 
21152265 
 
Carvalho, M.D., Rua, A. 
(2014) Real-Time Nowcasting the US Output GAP: Singular Spectrum
Analysis at Work.  . 








The Caterpillar method for time series forecasting 
(1997) Principal Components of Time Series: The Caterpillar Method, pp. 73-
104.  . 
Danilov D., Zhigljavsky A., (eds), St. Petersburg, University of St. Petersburg,
In:, editors., :, p 
 
Golyandina, N., Nekrutkin, V., Zhigljavsky, A. 
(2001) Analysis of Time Series Structure: SSA and Related Techniques. 
. 
New York, NY, Chapman & Hall/CRC 
 





























Prediction of epidemic trends in covid-19 with mann-kendall
and recurrent forecasting-singular spectrum analysis
http://www.ukm.my/jsm/pdf_files/SM-PDF-50-4-2021/23.pdf
View at Publisher
Alonso, F.J., Salgado, D.R., Cuadrado, J., Pintado, P. 
Automatic smoothing of raw kinematics signals using SSA andcluster analysis 
(2009) Euromech Solid Mechanics Conference, pp. 1-9.  . 
Lisbon, In:, p 
 
Golyandina, N., Shlemov, A. 
(Open Access)
 
(2015) Statistics and its Interface, 8 (3), pp. 277-294.  . 
 
doi: 10.4310/SII.2015.v8.n3.a3 
Golyandina, N., Korobeynikov, A. 
(Open Access)
 




Singular spectrum analysis: methodology and comparison 
(2007) J Data Sci, 5, pp. 239-257.  . 
–, Available online at 
 
 
Golyandina, N., Nekrutkin, V., Zhigljavsky, A. 
(2001) Analysis of Time Series Structure: SSA and Related Techniques. 
. 
New York, NY; London, Chapman Hall/CRC 
 
Mahmoudvand, R., Konstantinides, D., Rodrigues, P.C. 
 




Hassani, H., Zhigljavsky, A. 
 






Variations of singular spectrum analysis for separability





























 1 of 1
Wölfel, R., Corman, V.M., Guggemos, W., Seilmaier, M., Zange, S., Müller,
M.A., Niemeyer, D., (...), Wendtner, C. 
 (Open Access)
 
(2020) Nature, 581 (7809), pp. 465-469.  . 
 
doi: 10.1038/s41586-020-2196-x 
Atkinson, B., Petersen, E. 
 (Open Access)
 
(2020) The Lancet, 395 (10233), pp. 1339-1340.  . 
 
doi: 10.1016/S0140-6736(20)30868-0 
Bullard, J., Dust, K., Funk, D., Strong, J.E., Alexander, D., Garnett,
L., Boodman, C., (...), Poliquin, G. 
 (Open Access)
 
(2020) Clinical Infectious Diseases, 71 (10), pp. 2663-2666.  . 
 
doi: 10.1093/cid/ciaa638 




(2020) Nature, 579 (7798), pp. 270-273.  . 
 
doi: 10.1038/s41586-020-2012-7 
(2020) Symptom-Based Strategy to Discontinue Isolation for Persons With
COVID-19.  . 
Available online at:, (accessed June 12, 2020 
 
 
 Shaharudin, S.M.; Department of Mathematics, Faculty of Science and Mathematics,
Universiti Pendidikan Sultan Idris, Tanjung Malim, Malaysia;
email:   
© Copyright 2021 Elsevier B.V., All rights reserved.
41











Predicting infectious severe acute respiratory syndrome
































Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.
↗Terms and conditions ↗Privacy policy 
↗Elsevier B.V 
use of cookies
 
